Introduction
There is good evidence that in developed, high income countries socioeconomic position (SEP) is inversely associated with cardiovascular disease morbidity, mortality and levels of cardiovascular disease (CVD) risk factors including hypertension. [1, 2, 3, 4, 5, 6, 7] However, in low and middle-income countries, sections of the population that undergo more rapid social development may also increase their risk factors for CVD and thus be at a greater risk of disease compared to people who are less well-off. [8] As the epidemic of cardiovascular disease advances however, the social gradient may reverse with the poor becoming the most vulnerable, a phenomena already evident in India. [9] Findings from sub-Saharan Africa (SSA) have been inconsistent with some studies reporting an inverse association between SEP and risk factors of CVD such as hypertension, [10, 11, 12, 13] and a positive association reported in others. [14, 15, 16, 17] A higher prevalence of hypertension has however been reported more consistently in urban populations in SSA compared to rural populations in studies that have compared this. [18, 19] Various indicators of SEP have been used in health research. These include education, employment status, employment grade, housing tenure, housing conditions and amenities, income, occupation, wealth and area level measures. [1, 4, 20, 21] It has been suggested that to show the full extent of socioeconomic differentiation in disease risk, there is a need for studies to collect measures of SEP across the life course and to use combined indicators of SEP. [22] The purpose of our study was to examine the association between some indicators of SEP (adulthood and pre-adulthood) and the prevalence and control of hypertension in a wellcharacterised representative sample of urban civil servants in Ghana.
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Methods
A cross-sectional study of hypertension was conducted among civil servants in Accra between January and September 2006. The Republic of Ghana is centrally located in West Africa with a population of 22 million and a Gross National Income (GNI) per capita of $590 a year. The capital city of Ghana is Accra in the Greater Accra Region which has a population of 3 million.
It is predominantly urban (87.7%) and is the most densely populated city in Ghana with 895.5 persons per square km. The Civil service forms part of the Public Service of Ghana and is an organised body of men and women employed by the government to assist it in the governance of Ghana. There are currently 26 ministries within the Ghanaian civil service. The Central Administration in Accra has a workforce of 8317(65.8% men, 34.2% women).
The study involved seven central government ministries selected randomly from a list of all 26 civil service ministries in Accra, Ghana. All workers in the central administration offices of these seven ministries aged 25 years and above were invited to participate. The civil service ministries sampled for the study were Education, Foreign Affairs, Information, Agriculture, Local Government and Rural Development, Environment and Science and the Office of the Head of Civil Service. Pregnant women were excluded from the study. The protocol was approved by the ethics committees of the University of Ghana Medical School and the London School of Hygiene and Tropical Medicine and written informed consent was obtained from each participant before inclusion into the study.
A team of 10 pre-university students, a nutritionist and a medical doctor was trained to administer questionnaires and perform anthropometric and blood pressure measurements on the participants. The questionnaire explored socio-demographic and health-related variables. Blood 5 pressure (BP) was measured after participants had been sitting quietly for at least ten minutes in a quiet environment using an electronic device (Omron M5I). Three measurements were taken at one minute interval on the right arm in a seated position, with arm supported at heart level and feet flat on the floor using an appropriate sized cuff. Blood pressure measurements were repeated three weeks after the first when systolic BP (SBP) was > 140mmHg and/or diastolic BP (DBP) > 90mmHg in participants not on antihypertensive treatment. Hypertension was diagnosed when the mean of the second and third BP measurements at both visits was The socioeconomic factors considered were civil service employment grade, educational level attained and wealth based on household ownership of amenities such as a flush toilet, electricity, a refrigerator, a family car and a television. These household assets are indicators that reliably reflect income and economic resources in Ghana and have been used in assessing wealth in studies from other parts of Africa. [12] A typical middle class household in Ghana generally has all of these assets while those of lower socioeconomic position usually have few or none of these assets in their households and are inclined to use public and communal facilities available to them. Pre-adult wealth was assessed by the availability of these assets to the family or household during childhood and the current wealth by their availability currently. The participants were categorised into 4 groups ranging from those who had none to those with all five assets of interest. Participants were also classified according to which of the four civil service employment 6 grade categories they were in : Directors (the highest grade made up of senior administrators and managers); Professional (professional staff not in managerial positions); Clerical (secretarial and records staff); Unskilled (the lowest grade made up of labourers, cleaners, drivers, catering and security staff). In terms of education, participants were classified as "Primary" where they had completed 9 years of education or less, "Secondary" where they had completed Senior Secondary School comprising 10 to 12 years of education; and "Tertiary" where participants had completed university education or higher (13 years or more).
All data forms were entered in Excel and were checked for range and internal consistency.
Analysis was conducted using STATA 10.0 for windows (Stata Corporation, College Station, Texas, USA). Multivariate logistic regression models were performed to examine the associations between hypertension as well as control of hypertension and the socioeconomic variables of interest, adjusting for sex and age (treating age as a continuous variable).
Multivariate censored regression models were additionally used as a sensitivity analysis to examine the associations between systolic and diastolic blood pressure and the socioeconomic variables of interest, adjusting for potentially confounding variables. Tests for trend were determined for each model based on regression analysis with the relevant factor entered as a continuous variable. We considered the possibility of interaction between sex and age and the socioeconomic indicators and introduced interaction parameters into the regression models to test for interaction formally using the likelihood ratio test. Analyses of the relationship between hypertension and the socioeconomic indicators were performed on participants with no missing data in any of the variables included in the models (n=1007). Prevalence of hypertension was directly age-standardised to the WHO world standard population. [25] Results A total of 1015 out of 1227 eligible civil servants participated in the study, a response rate of 82.7%. Of the 1015 participants, 615 (60.6%) were men. The mean age (+ standard deviation) in the study population was 44.0 (± 10.2) years.
The majority of participants (41%) had been educated to tertiary level or higher while 28% were either uneducated or had education only up to primary school. The pre-adult and adult levels of wealth of participants were determined from the availability of five specified amenities to the household. A small proportion of the study group (3%) currently had none of these whilst 31% had all five assets compared to the pre-adult period when 29% of the participants had none of these assets and only 16% had all five amenities. As expected, directors had more assets currently compared to the unskilled workers, with 67% of directors having all five assets compared to 5% of the unskilled workers. The distribution of the age, body mass index and socioeconomic variables is presented by gender and employment grade in Table 1 . Table 2 shows the age-standardised prevalence of hypertension in participants of different socioeconomic position and the results of multivariate logistic regression analyses modelling the associations between hypertension and socioeconomic variables adjusted for age and sex.
Results of multivariate censored regression analysis using systolic and diastolic blood pressure as outcomes were broadly similar to the results with hypertension as the outcome variable. The prevalence of hypertension was lowest among participants in the lowest grade of employment and with the fewest assets currently and highest among those in the highest grade of employment and those with the most assets both currently and in the pre-adult period.
Participants in the highest employment grade category were more likely to have hypertension than those in the lowest category (OR 1.91; CI 1.14-3.20), and the trend higher employment grade -increased risk of hypertension, was weakly significant (p=0.05). There was a suggestion of an inverse association between the level of education and the risk of hypertension (higher education-lower risk) after adjusting for other indicators of socioeconomic position but this was not statistically significant. There was a positive graded association between adult wealth and hypertension with more assets associated with greater risk (p-trend 0.008) but no significant association between pre-adult wealth and hypertension. The association between adult wealth and hypertension was weakened when BMI was included in the model and the trend ceased to be statistically significant. Table 3 shows the results of multivariate logistic regression analyses modelling the associations between control of hypertension among those with hypertension and socioeconomic variables adjusted for age, sex and treatment of hypertension. There were suggestions of a positive gradient between employment grade and the control of hypertension (higher employment gradehigher control rate). The trend was weakly significant (p=0.06) and was partly explained by employment grade differences in hypertension treatment. Hypertensive participants who had completed secondary education were more likely to be controlled than those with only primary education but the trend higher level of education-better control was not statistically significant.
There was no statistically significant association between assets owned both currently and in the pre-adult period and hypertension control. In a review of published literature to assess the association between socio-economic position (SEP) and blood pressure, high mean blood pressure or prevalence of hypertension was associated with low SEP in almost all studies from North America and most from Europe, regardless of the measure of SEP used. A positive association was reported in many of the studies from low and middle income countries. [6] In the Whitehall study of London based civil servants, mean blood pressure and prevalence of hypertension were higher among men in the lower grades of employment, contrary to the finding of a lower prevalence of hypertension in the unskilled workers in our study. [26] Interestingly, the current inverse trend observed in developed countries (lower socioeconomic position-higher cardiovascular disease), has not always been so.
Analysis of mortality trends for England and Wales showed that whereas in 1931 and 1951 heart disease was more common in men of social classes I and II, by 1961 it was more common in men of classes IV and V. [27] A systematic review of the relationship between socioeconomic position and ischaemic heart disease reported a lower risk among manual versus non-manual workers until approximately 1970 with the relationship becoming inverted thereafter. [28] Possible explanations given for the change in social class distribution were the differences in diet and smoking habits between the social classes, and the changes in diagnostic methods over the period. The studies included in the review had mainly included males in high income countries and limits the ability to extrapolate to other groups. In low income countries however, sections of the population that undergo more rapid social development may also increase their risk factors for CVD and thus be at a greater risk of disease compared to people who are less well-off. [8] Civil servants of higher SEP in Ghana are more likely to be engaged in jobs that are sedentary, have the availability of automated transport and afford more processed foods which are currently more expensive than the indigenous diets. An increase in the consumption of processed foods high in fats and salts, and a decrease in the level of physical activity both at work and leisure, possibly contributes to higher levels of obesity and ultimately to the development of hypertension.
Interestingly, there were suggestions of an inverse association between the risk of hypertension and the level of education contrary to the positive association observed with employment grade and current assets in this population. A study of low income rural women in Mexico had similarly observed an inverse association between educational attainment and systolic blood pressure and a positive association with income, housing and asset index and suggested that different aspects of socioeconomic status provided different aspects of protection as well as risk. [29] 15 An adverse environment during critical periods of development in foetal life and infancy have been suggested to predispose individuals to unfavourable profile of cardiovascular disease risk factors and mortality in later life. [30, 31] Blood pressure, whether studied in children or adults, has been reported to be inversely related to birth weight. [32, 33, 34] However, in our study early life factors, as measured by pre-adult wealth was not associated with hypertension.
There was a weakly significant positive gradient between the control of hypertension and employment grade which was partly explained by the differences in hypertension treatment.
Hypertensive participants who had completed secondary education were more likely to be controlled than those with only primary education. The associations between the other indicators of SEP and the control of hypertension were however not statistically significant. These findings possibly reflect an inadequate understanding of hypertension and the need to be treated continuously for it even in the absence of symptoms among unskilled workers and participants educated only to primary level. It is also possible that those in the lower employment grades are unable to afford the high costs of medication for hypertension and are non-compliant with their antihypertensive treatment even when prescribed, resulting in the lower control rates.
Our study of civil servants had some limitations. The sample was deliberately not representative of the entire Ghanaian population, but was selected as a sentinel group, many of whom have taken on a more developed country lifestyle at an early stage. In addition, the role of other possible explanatory factors for hypertension such as stress, type of personality and salt intake were not investigated. Despite these limitations, the findings from our study indicate a need to promote the adoption of healthy lifestyles by all civil servants regardless of SEP as a means of 16 primary prevention of hypertension with emphasis on maintaining ideal body weight and to develop appropriate strategies for better control of hypertension.
What is known about this subject
Lower socioeconomic position is reported to be associated with a higher prevalence of high blood pressure in most studies from high income countries with less clear patterns reported from low income countries including studies from sub Saharan Africa.
What this study adds
• Adds to the limited community-based data available on the association between socioeconomic position and hypertension in Africa.
• Provides evidence of a lower prevalence of hypertension among the lower socioeconomic group.
• Suggests a positive-graded association between hypertension and current wealth which is partly explained by the BMI.
